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The polymeric title compound, [Ce(C 7 H 3 N 2 0 6 ) 3 (C 2 H 6 OS) 2 ],,, 
exists as a linear chain along [111] as the three dinitrobenzoate 
anions each engages in bridging adjacent dimethyl sulfoxide 
(DMSO) coordinated Ce m atoms. The metal atoms are 
surrounded by eight O atoms in a square-antiprismatic 
environment. There are two independent formula units in 
the asymmetric unit. The S atoms of two of the four DMSO 
molecules are disordered in a 0.926 (3):0.074 (3) ratio. 



Related literature 

For isotypic Pr(C 7 H 3 N 2 0 6 )3(C 2 H 6 OS) 2 , see: Niu et al. (2001). 




Experimental 

Crystal data 

[Ce(C^H 3 N 2 0 6 ) : ,(C 2 H (i OS) 2 ] 

M, = 929.72 

Triclinic, PI 

a = 14.3025 (10) A 

b = 14.3752 (10) A 

c = 21.9143 (16) A 

a = 101.8798 (9)° 

P = 103.6758 (10)° 

Data collection 

Bruker SMART APEX 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 

r min = 0.760, r m;ix = l.ooo 



Refinement 

R[F 2 > 2a(F 2 )] = 0.038 
wR(F 2 ) = 0.099 
S = 1.03 

12456 reflections 
980 parameters 



y = 119.6828 (8)° 
V = 3514.1 (4) A 3 
Z = 4 

Mo Ka radiation 
jtt = 1.51 mm -1 
T = 293 K 

0.25 x 0.20 x 0.15 mm 



17917 measured reflections 
12456 independent reflections 
9611 reflections with / > 2cr(/) 
R<„, = 0.025 



6 restraints 

H-atom parameters constrained 
A/w = 0.91 e A~ 3 
Ap mi „ = -0.69 e A~ 3 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Yuncheng University and the University of 
Malaya for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5026). 
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Comment 

The background to the class of rare-earth 3,5-dinitrobenzoates is given in a report on Pr(C7H3N206)3(C2H60S)2 (Niu et 
al, 2001). The DMSO used in the synthesis is incorporated into the crystal structure; DMF in other similar syntheses is 

also incorporated in the product. The title Ce 111 analog (Scheme I) is isostructural, the two compounds crystallizing with 
matching cell dimensions. Polymeric Ce(C7H3N206)3(C2H60S)2 exists as a linear chain as the three dinitrobenzoate anions 

each engages in bridging adjacent DMSO-coordinated Ce 111 atoms (Fig. 1 and Fig. 2). The metal atoms are surrounded by 
eight O atoms in a square-antiprismatic environment (Fig. 3). 

Experimental 

3, 5-Dinitrobenzoic acid (0.434 g) was heated in water (50 ml) at 333 K until it dissolved. Cerium trinitrate hexahydrate 
(0.442 g) was added followed by dimethyl sulfoxide (4 ml). The solution was heated for 5 h. The solution was filtered and 
the filtrate evaporated to dryness. The white product was recrystallized from ethanol to furnish colorless primatic crystals. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.93 to 0.97 A) and were included in the refinement in 
the riding model approximation, with (7(H) set to 1.2-1. 5 (7(C). 

The two DMSO molecules connected to Cel are both disordered over two positions in a 93 (1): 7 ratio in respect of the 
S atoms only. For each molecule, the temperature factors of the primed atom were set to those of the unprimed ones; the 
anisotropic temperature factors were restranied to be nearly isotropic. Each C-S and C-S' (as well O-S and O-S') pair of 
bonds were restrained to within 0.01 A of each other. Their carbon atoms are ordered; however, because of the disordered S 
atoms, each C atom carries two sets of H-atoms. The ratio of the occupancies is that of the ratio for the S atoms, i.e., 93: 7. 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain of 
Ce(C7H3N206)3(C2H60S)2 at the 50% probability level; hydrogen atoms are drawn as 
spheres of arbitrary radius. The disorder is not shown. Symmetry code: i = 1 - x, 1 -y, 1 
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Fig. 2. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain of 
Ce(CyH3N206)3(C2H60S)2 at the 50% probability level; hydrogen atoms are drawn as 
spheres of arbitrary radius. The disorder is not shown. Symmetry code: ii = 2 -x, 2 -y, 2 ■ 



Fig. 3. Geometry of Ce atoms. 



cafena-Poly[[bis(dimethyl sulfoxide-KO)cerium(lll)]tris(|j2-3,5-dinitrobenzoato- k 0:0')] 



Crystal data 

[Ce(C7H 3 N206)3(C2H 6 OS)2] 
M r = 929.72 

Triclinic, PI 
Hall symbol: -P 1 
a = 14.3025 (10) A 
Z> = 14.3752 (10) A 
c = 21.9143 (16) A 
a = 101.8798 (9)° 
(3= 103.6758 (10)° 
y= 119.6828 (8)° 
V= 3514.1 (4) A 3 



-3 



Z = 4 

P(000) = 1852 
D x = 1.757 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5527 reflections 
6 = 2.4-24.9° 
jj. = 1.51 mm 1 
7=293 K 
Prism, colorless 
0.25 x 0.20 x 0.15 mm 



Data collection 

Bruker SMART APEX 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r min = 0.760, r max = l.ooo 

17917 measured reflections 



12456 independent reflections 

96 1 1 reflections with / > 2o(i) 
R int = 0.025 

Qmax = 25.3°, 9 m i n = 1.8° 

£ = -17^14 

£ = -16^17 
/ = -21->26 



Refinement 



Refinement on F 



Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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, , Hydrogen site location: inferred from neighbouring 

R[F 2 > 2o(F*)] = 0.038 ^ 

wR(F 2 ) = 0.099 H-atom parameters constrained 

_ i Q3 w = l/[o 2 (F D 2 ) + (0.0464P) 2 + 1 .0209P] 

where P = (F 0 2 + 2F c 2 )/3 

12456 reflections (A/o) max = 0.001 

980 parameters Ap max = 0.9 1 e A -3 

6 restraints Ap min = -0.69 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


j j % IT T 

^iso ' ^eq 


Cel 


0.55617 (2) 


0.62381 (2) 


0.604890 (12) 


0.02587 (8) 


Ce2 


0.88886 (2) 


0.94364 (2) 


0.895363 (12) 


0.02595 (8) 


SI 


0.65997 (14) 


0.92H7 (12) 


0.62797 (10) 


0.0595 (6) 


S2 


0.27585 (13) 


0.49215 (13) 


0.62830 (8) 


0.0489 (5) 


SI' 


0.5652 (11) 


n A 1 A A / Cl\ 

0.9 100 (8) 


0.6357 (5) 


0.0595 (6) 


S2' 


0.3250 (8) 


0.5992 (10) 


0.6758 (5) 


r\ r\ a cir\ s r\ 

0.0489 (5) 


S3 


1.03591 (12) 


l. 22760 (ll) 


0.87795 (7) 


r\ r\ a a a / \ 

0.0444 (3) 


S4 


0.58609 (13) 


0.84536 (13) 


0.86249 (10) 


0.0724 (5) 


01 


0.7610 (3) 


0.7927 (3) 


0.67902 (15) 


f\ /~\ 1 O ^7 /Cl \ 

0.0387 (8) 


02 


0.89 16 (3) 


0.9170 (3) 


0.78333 (15) 


0.0370 (7) 


03 


1.2682 (4) 


0.9603 (4) 


0.8618 (2) 


0.0714 (12) 


04 


1.3286 (4) 


0.9145 (5) 


n ion 1 / 'i \ 

0.7871 (3) 


0.1074 (19) 


05 


1.0436 (5) 


0.6528 (5) 


0.5563 (3) 


0.126 (2) 


06 


0.8807 (5) 


0.6300 (4) 


0.5236 (2) 


0.0901 (16) 


07 


0.5827 (3) 


0.6188 (3) 


0.71728 (15) 


0.0370 (7) 


08 


0.7161 (3) 


0.74 16 (2) 


0.82119 (16) 


0.0423 (8) 


09 


r\ ci s~ ci ^ s r\ 

0.8682 (5) 


0.5956 (5) 


0.9696 (2) 


nil'* 

0.112 (2) 


O10 


r\ cici r s~ / r \ 

0.8856 (5) 


0.4626 (5) 


0.9259 (3) 


0.121 (2) 


Oil 


0.6372 (5) 


0.2095 (4) 


0.6876 (3) 


O.lll (2) 


012 


0.5227 (5) 


0.2416(4) 


0.6294 (2) 


0.0899 (16) 


013 


0.6581 (3) 


0.6990 (3) 


0.53074 (16) 


0.0415 (8) 


014 


0.5787 (3) 


0.5885 (2) 


0.42033 (15) 


0.0354 (7) 


015 


0.7607 (5) 


0.7595 (4) 


0.2755 (2) 


0.0847 (15) 


016 


0.8801 (5) 


0.9448 (4) 


0.3094 (3) 


0.1061 (19) 


017 


1.0087 (4) 


1.1887 (4) 


0.5405 (3) 


0.0972 (18) 


018 


0.9267 (5) 


1.1148(4) 


0.6034 (3) 


0.1031 (19) 


019 


0.4078 (3) 


0.5484 (3) 


0.49210 (15) 


0.0384 (8) 


O20 


0.3154 (3) 


0.4520 (3) 


0.38036 (16) 


0.0375 (8) 


021 


0.0689 (4) 


0.5361 (5) 


0.2461 (2) 


0.0838 (15) 


022 


0.0212 (5) 


0.6421 (5) 


0.2938 (3) 


0.114(2) 


023 


0.2391 (5) 


0.8722 (5) 


0.5359 (3) 


0.124 (2) 


024 


0.3127 (4) 


0.8096 (5) 


0.5982 (2) 


0.0939(17) 


025 


0.7997 (3) 


0.8387 (3) 


0.96524 (17) 


0.0490 (9) 


026 


0.8944 (3) 


0.9227 (3) 


1.07818 (15) 


0.0356 (7) 


027 


0.6333 (5) 


0.8394 (5) 


1.2044 (3) 


0.0940 (17) 


028 


0.4968 (4) 


0.6564 (5) 


1.1708 (3) 


0.1001 (18) 



Occ. (<1) 



0.926 (3) 
0.926 (3) 
0.074 (3) 
0.074 (3) 
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6U.U (D) 


ce i — u / — Co — cy 


—yj.o [p ) 


i~iio co' r*AS co 
U3o — az — C4D — az 


^0 1 

Dz.3 (D j 


Uo — Co — cy — C 1 0 


5.2 (6) 


f^A£. CO' f^AZ CO 

C46 — a2 — C4D — a2 


/; 1 1 /^i \ 
—61.1 (4) 


u / — Co — cy — c i u 


-1/3.4 (4j 


r\10 CO f^AZ CO' 

U3o — az — C4D — az 


— 4y.y (4 ) 


f\0 /^t> /^n /^l /l 

Oo — Co — cy — C 1 4 


1 "7 1 C f A\ 

-171.6 (4) 


r^AC co a z coi 

C46 — a2 — C45 — a2 


60. y (4) 


07— C8— C9— C14 


9.9 (6) 


038— S2'— C46— S2 


-48.6 (5) 


CI 4— C9— CIO— Cll 


2.3 (7) 


C45— S2'— C46— S2 


61.5 (4) 


C8— C9— CIO— Cll 


-174.5 (4) 


038— S2— C46— S2' 


46.2 (4) 


C9— CIO— Cll— C12 


0.4 (7) 


C45— S2— C46— S2' 


-61.2(4) 


C9— CIO— Cll— N3 


179.7 (4) 







Symmetry codes: (i) -x+1, -y+1, -z+1; (ii) -x+2, -y+2, -z+2. 
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